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Sir: 



I, Alan M. Gewirtz, declare that: 

1 . I am the sole inventor of the invention disclosed and claimed in U.S. Patent 
Application Serial No. 09/993,183, including all subject matter disclosed and claimed therein. 

2. I am a Professor of Internal Medicine and Pathology-Laboratory Medicine at 
the University of Pennsylvania School of Medicine, Division of Hematology/Oncology. The 
Experiment set forth in the patent application, and all related experiments, were conducted 
in my laboratory and under my direction at the University of Pennsylvania in the United 
States of America. 

3. Prior to August 3, 2000, Gokdan Demir, MD, working under my direction, began 
a series of experiments with me, on the project reported in US Patent Application 09/993,183, 
first filed as Provisional Patent Application 60/248,346, filed November 14, 2000. I initially 
summarized the concept of the invention on the page reproduced at Tab 1 attached hereto, with 
dates redacted. All dates are similarly redacted on the attached exhibits. No other change was 
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made to the document before copying and attaching the pages hereto. If the Examiner wishes to 
see the actual, dated documents, Applicant can comply, and has the entire notebook in which the 
pages were recorded in date-sequence order. 

4. Initially, reliable protocols were optimized for isolating total RNA and for 
preparing double-stranded RNA (dsRNA). The human c-kit gene target has been well 
characterized in the literature, and previously used in other experiments in human cells in the 
Gewirtz laboratory. Throughout the course of these experiments, spectrophotometry analyses 
were conducted in the laboratory of Dr. Stephen G. Emerson at the University of Pennsylvania. 

5. To begin, a portion of the 5' end of c-Kit genomic cDNA was subcloned into 
expression vector pcDNAJ (containing T7 and SP6 promoters) by digesting with BamHL See 
Tab 2 attached hereto. Using the c~Kit gene as a target, the effect of dsRNA on the expression of 
the c-kit receptor (KitR) was evaluated in CHP 100 neuroepithelioma (human melanoma) cells 
and HL-60 (human leukemia) cells, both of which were known to express KitR. See Tabs 3 and 
4 attached hereto- Cell lines were maintained in RPMI 1640 media (GibcoBRL, Gaithersburg, 
Md) containing 10% BCS. Varying amounts (150-350 \xg/m\) of Kit dsRNA (KdsRNA) were 
added to the culture media. See Tabs 3, 4 and 6-10 attached hereto. 

6. As a control, GFP dsRNA (GdsRNA) was added. See Tabs 5 and 6 attached 
. hereto. As a controL724 bp„of Green Fluorescent Protein (GFP) cDNA was subcloned into 
pcDNA3 by digesting with EcoRI and Hindlll. 

7. Subcloned vectors were amplified in a chemically competent strain of E. coli 
DH5_ cells. In vitro transcription reactions were carried out using known methods to linearize 
the plasmids using EcoRV and Hindlll to synthesize the sense and corresponding antisense RNA 
strands, respectively. Digested plasmids were treated with Proteinase K to inactive any RNases, 
and purified as a template for transcription by commercial methods. RNA polymerases were 
from Promega. The products were pooled and annealed for 10 minutes at 90°C, 10 minutes at 
4°C, and 2 hours at 40°C in a hybridization mixture containing NaCl 250 mM, Tris HC1 40 mM 
at pH 7.5 and EDTA 5 mM in RNase free water. The dsRNA was eluted using diethyl 
pyrocarbonate treated HjO, and the integrity of the dsRNA was confirmed by running a 1% 
agarose gel in TBE IX (90 mM Tris-borate/2 mM EDTA pH 8.0). It was then purified by 
column chromatography. See Tabs 6-7 attached hereto. See also, for example, the pages at Tab 
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8 showing an agarose gel showing the affect of dsRNA on c-Kit receptor signaling in HL-60 
cells. 

8. Cells were incubated under the same conditions, at 37°C, in 5% COi for 1-4 
days* See Tabs 8- 1 0 attached hereto. At the end of the incubation period, FACS analyses were 
performed as described in the specification. Although no effect on KitR expression was 
observed until day 3, then inhibition was seen as disclosed in the specification, although only in 
the cells exposed to the KdsRNA. HL-60 cells behaved differently as shown at Tab 9, and as 
disclosed in the specification from CHP 1 00 cells, in both cases the KitR expression was 
unaffected by comparable doses of GdsRNA. 

9. The foregoing experiment (actually a series of experiments) demonstrated for the 
first time that it is possible to disrupt gene expression at the mRNA level in a mammalian target 
gene in a human cell by providing to that human cell, interfering dsRNA (dsRNA) guide 
sequences that are homologous to a portion of the target gene, such that RNA interference 
(RNAi) of the target gene is induced. For example as shown, KitR expression was significantly 
reduced in human cancer cells treated with c-Kit dsRNA, but no reduction in KitR expression 
was seen upon treatment of the cells with GdsRNA. If the inhibition of KitR expression upon 
administration of c-Kit dsRNA had been due to a general inhibition of translation via the PKR 
response, then a similar reduction in KitR expression would have been induced by the GFP 
dsRNA. However, since KitR expression was reduced only upon administration of the target 
specific c-Kit dsRNA, the inhibition of KitR expression was necessarily due to gene-specific 
gene silencing (disrupted expression) as a result of the introduced dsRNA. Thus, the present 
specification, in describing and enabling the claimed invention, demonstrates the feasibility of 
inducing gene-specific RNAi in human cells with dsRNA, without apparent interference from 
the PKR response or other defenses. 
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10. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 100 1 of Title 1 8 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
above-identified application or any patents issued thereon. 



Respectfully submitted, 




Date; April 28, 2006 



Alan M. Gewirtz 
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DNA/Oligo Quant 
ReadSamples RawData Method 



Time: 13:43 



SaveClear Print 



Quit 



Results file: A:\WORK_RES 

Assay type: ds DNA 

Sampling device: None 

Read average time: 0.50 sec 



Sample 
ID 

1 
2 
3 



Net Abs 
2 60. Onm 

2.2019 
2.1363 



Net Abs 
280 .Onm 

1.1041 
1.0397 



Method name: A:\DS_DNA 

Background corr: [Yes] 3 20. Onm 
Pathlength: 1.0000 cm 
Cone, factor: 50.000 at 260. Onm * t 



260.0/ 
280.0 

1.9942 
2.0548 



Dil. 
Fact 



Cone . 
ug/mL 



5504.6992 t n <fm ,n 
5340.8506 



50.000 5504.6992 
50.000 
50.000 
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Histogram Statistics 



e ;/Data.003 
^'elD: 

af|cl Events: 8108 
IOmeter: FL1-H (Log) 



Log Data Units: Linear Values 
Patient ID: 
Panel: 
Gate: G1 
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File: Data.011 
Sample ID: 
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;X Parameter: FL1-H (Log) 



Histogram Statistics 
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Time : 13 : 15 



DNA/Oligo Quant 
ReadSamples RawData Method 

Results file: A:\WORK_RES 

Assay type: ds DNA 
Sampling device: None 
Read average time: 0.50 sec 



Sample 
ID 

1 
2 
3 



Net Abs 
260 .Onm 

1.5477 
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Net Abs 
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Pathlength: 1.0000 cm 
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CHP 100 cell Line experiment#6 (different concentrations of dsRNA) 
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Histogram Statistics 
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fcHP 100 cell Line experiment#6 (different concentrations of dsRNA) 
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X Parameter: FL2-H (Log) 

Marker Left, Right Events % Gated % Total Mean Geo Mean CV Median Peak Ch 

All 1, 9647 6794 100.00 67.94 260.94 229.14 50.57 245.82 273 
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Histogram Statistics 

Log Data Units: Linear Values 
Patient ID: 
Panel: 
Gate: G1 

Total Events: 10000 
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CHP !00 Cell Line dsRNA for GFP 3.Day Incubation f E*iW wiwf £ 



Data.002 



10° 10 1 10 2 10 3 10 4 



75 ug/rnl 




150ug/ml 



250ug/m 
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; File: Data.002 
^Sample ID: 
pTUbe: 

i 

IfGated Events: 7199 
$f Parameter: FL2-H (Log) 



Histogram Statistics 

Log Data Units: Linear Values 
Patient ID: 
Panel: 
Gate: G3 

Total Events: 10000 



felcer Left, Right Even* % Gated % Tota l Me an Geo Mean CV M^n PeakC h 



100 - 00 71 -99 144.92 iii^i 64.54 119.71 124~ 



p|bata.004 
S.ample ID: 

Mm, 



^|iEvents: 7610 
Slpmeter: FL2-H (Log) 

fegfe Left, Right Events 
il 1, 9647 7610 



Histogram Statistics 

Log Data Units: Linear Values 
Patient ID: 
Panel: 
Gate: G3 

Total Events: 10000 



% Gated % Total Mean Geo Mean CV Median PeakCh 
100 - 00 76 10 150.33 12^71 65.56 124.09 T77 



10006 



lyents: 7491 



|eh FL2-H (Log) 

"Tllfca? 7491 

li&w ■ ■ 

mam'-- 



Histogram Statistics 

Log Data Units: Linear Values 
Patient ID: 
Panel: 
Gate: G3 

Total Events: 10000 



% Gated % Total Mean Geo Mean CV M edian PeakCh 
100 - 00 74 - 91 154.69 125.48 67.86 124.09 




_ Wp5. 

WM: Events 

HE " . 7355 

11 



Histogram Statistics 

Log Data Units: Linear Values 
Patient ID: 
Panel: 
Gate: G3 

Total Events: 10000 



% Gated % Total Mean Geo Mean CV Median P eak Ch 
100.UO 73.55 139.23 113.40 67.16 111.40 W 



m. 
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CHP-100 Rabdomvsarcoma cell line 



Data.OO 

■ -m. Initial 



Data.002 




., . . 1 1| 1 1 1 1{ 1 1 1 1| 1 1 
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FSC-H 
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10 10 10 
FL1-H 



10" 




10' 10 
FL1-H 



Data.006 

• 1-Day 



Data.006 




1 1 1 ii i i j 1 1 1 1] r i i 1 1 1 1 i - 1 1 



50 100 150 200 250 
FSC-H 





1 1 mq' 

10 3 10 4 



FL1-H 



Data.OOl 



2. Day 



Data.008 
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FL1-H 
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Data.010 




3. Day 



Data.010 



1 1| 1 1 1 1 | 1 1 1 1 1 1 1 1 1| 
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FSC-H 
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FL1-H 
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Data.OO 




4. Day 



"i ' • • 'i " ■ i i " 

50 100 150 
FSC-H 



200 250 



Data.012 
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Histogram Statistics 



File: Data.003 
-Sample ID: 
Tube: 

'Gated Events: 8108 
X Parameter: FL1-H (Log) 



Log Data Units: Linear Values 
Patient ID: 
Panel: 
Gate: G1 

Total Events: 10000 



-Marker Left, Right Events % Gated % Total Mean Geo Mean SD CV Median Peak Peak Ch 



All 
M1 



1, 9647 
100, 8660 



8108 
6493 



100.00 
80.08 



81.08 
64.93 



188.93 
217.94 



159.48 
196.16 



117.84 
114.16 



62.37 
52.38 



159.63 
184.34 



232 
232 



159 
159 



File: Data,007 
Sample ID: 
: Tube: 

rGated Events: 8093 

;X Parameter: FL1-H (Log) 




Histogram Statistics 

Log Data Units: Linear Values 
Patient ID: 
Panel: 
Gate: G2 

Total Events: 10000 



Marker Left, Right Events % Gated % Total Mean Geo Mean SD CV Median Peak Peak Ch 



All 1, 9647 
M1 100, 9647 



8093 
5753 



100.00 
71.09 



80.93 
57.53 



169.40 
209.57 



140.31 
188.68 



110.77 
107.46 



65.39 
51.27 



138.24 
177.83 



204 
204 



128 
128 



File: Data.009 
Sample ID: 
Tube: 

Gated Events: 7345 

X Parameter: FL1-H (Log) 



IIP 



mm 



Histogram Statistics 

Log Data Units: Linear Values 
Patient ID: 
Panel: 
Gate: G3 

Total Events: 10000 



Marker Left, Right Events % Gated % Total Mean Geo Mean SD 



CV Median Peak PeakCh 



All 
M1 



• 1, 9647 
100, 8660 



7345 
4218 



100.00 
57.43 



73.45 
42.18 



137.97 
191.55 



112.61 
174.85 



94.27 
91.91 



68.32 
47.98 



111.40 
165.48 



181 
181 



111 
111 
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Histogram Statistics 



■File: Data.01 1 Log Data Units: Linear Values 

Sample ID: Patient ID: 

"jrube: Pane!: 

Gate: G4 

KjGated Events: 5102 Total Events: 10000 
X Parameter: FL1-H (Log) 

barker Left, Right Events % Gated % Total Mean Geo Mean SD CV Median Peak PeakCh 



All 1. 9647 
M1 111, 9647 



5102 100.00 51.02 76.80 
920 18.03 9.20 185.82 



59.85 146.80 191.14 56.23 144 43 
165.99 320.68 172.58 153.99 56 138 



Histogram Statistics 



? File: Data.01 3 
: Sample ID: 
Tube: 

j 

"Gated Events: 6611 

; ; X Parameter: FL1-H (Log) 



Log Data Units: Linear Values 
Patient ID: 
Panel: 
Gate: G5 

Total Events: 10000 



: Marker Left, Right Events % Gated % Total Mean Geo Mean SD CV Median Peak Peak Ch 



All 1, 9647 
M1 100, 9647 



6611 
1241 



100.00 
18.77 



66.11 
12.41 



70.83 
140.08 



60.95 
134.79 



42.17 
43.27 



59.53 
30.89 



60.43 
124.09 



206 
123 



54 
100 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




